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EDITORIAL 


HOSPITAL PHARMACIES 


OSPITALS, like other business institutions have suffered much 
from the present depression. Ward service and out-patient de- 
partments, the unprofitable phase of hospital business, have shown a 
marked increase. The private and semi-private services where profits 
come, have shrunk considerably. In consequence of this the manage- 
ment of hospitals, so embarrassed, turns to both income and outgo, with 
a view of increasing the one and decreasing the other, so as to permit 
the business to continue. 

Decreasing the outgo is being done to some extent by the cus- 
tomary industrial technic of salary and employee reduction and a 
closer scrutiny of purchases. Increasing the income has been at- 
tempted by increasing the medical and surgical staffs, thus aiming to 
bring in more patients; this however only transfering income out of 
one hospital’s pockets into another’s. Other attempts to augment in- 
come have been along lines of rate increases in the hospital side lines, 
such as laboratory, x-ray, light therapy, clinic and other fees. And 
it is quite conceivable that all these measures are necessary and legiti- 
mate, even though they do work a real hardship on troubled persons 
already burdened with sickness debts. 

A still more recent money-making suggestion made by the man- 
agement of one of the large hospitals hereabouts conceives the bril- 
liant idea of having the institution conduct a pharmacy wherein drugs 
and the customary legitimate sidelines of pharmacy be retailed to the 
public. In other words, this institution, whose “business” is con- 
ducted with the aid of a considerable grant from the State seeks to 
go out in competition with local pharmacies, which generally speaking, 
get only a great deal of legal bothering at the hands of the State. This 
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238 Hospital Pharmacies a 
institution, whose alcohol and liquors, are purchased tax-free and with 
little red-tape annoyance, seeks to sell its spirit containing medicines 
in competition with the tax-paid article—that is, providing nothing is 
done to stop it. 

Indeed it is a well-known fact that some hospital pharmacies 
have in years past illegally sold drugs and supplies to their staffs— 
in some instances actually selling elixirs and tinctures made from tax- 
free alcohol. This should never be permitted. 

British hospitals are seemingly in similar straits and are seeking 
a remedy along similar lines. Witness the following quotations from 
an article of English origin: 


“Hospitals as chemist’s shops, with powers to supply medi- 
cines, drugs and appliances to panel patients. 


“This is the prospect opened up by the application of a Lan- 
cashire hospital for registration under the British National Health 
Insurance Act. 


“Tt is pointed out by the ‘Daily Herald’ that if this applica- 
tion is granted it will probably be followed by similar applica- 
tions from hospitals throughout the country. Hospitals supply- 
ing drugs or medicines to panel patients would be reimbursed out 
of the National Health Insurance funds. 


“ “Hospitals throughout the country will wish the application 
every success,’ said Mr. S. Dunstan, secretary of the Newcastle 
Royal Victoria Infirmary. ‘It may be the means of putting hun- 
dreds of our hospitals on a sound financial basis.’ 


“ “Newcastle has had such a proposition before it previously, 
but owing to opposition the matter was dropped,’ said another 
secretary. 


“Lord Knutsford, chairman of the London Hospital, does 
not view the scheme with enthusiasm. Speaking personally, he 
said the hospital did not want to compete with chemists. 


“A proposal of the kind was struck out of the Patricroft 
Hospital’s articles of association owing to representations to the 
Board of Trade by pharmacists. 


“This is one of those situations arising from time to time 
which show how necessary it is that chemists should be repre- 
sented on hospital committees and associate themselves with hos- 
pital movements. The man on the spot, with local influence, can 
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do a great deal to prevent trading excursions of this sort, which 
are often advocated by well-meaning enthusiasts, who do not 
realise the damage they are causing to local traders.” 


Of course, the insurance situation makes the above picture a little 
different from what might transpire on this side of the pond. 

Yet the proposal of the local hospital commented upon in this 
editorial (and which plan was fortunately “squelched” by the Med- 
ical Director), may well be again attempted elsewhere and pharma- 
cists need to be on the lookout for such unfair and unreasonable com- 
petition. 

Ivor GRIFFITH 
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SELECTED EDITORIAL 


PHARMACY IS OVERLOOKED* 


HERE is no representative of the pharmaceutical manufacturing 

industry, of the profession of pharmacy, or of pharmacal research 
on the newly created Conference Board of the National Institute of 
Health. Perhaps it would be more remarkable if there were. The 
major portion of the publicity which is given, and has for some time 
been given, to the activities of those who manufacture and those who 
distribute drug products, is not of a kind to engender among public- 
spirited persons not otherwise informed a belief that the drug trade 
contributes to hygienic knowledge or therapeutic progress. 

The National Institute of Health, it will be recalled, is a research 
organization, created by Congress, whose purpose is to supersede the 
Hygienic Laboratory of the United States Public Health Service and 
to extend the functions of the latter with the assistance of public 
appropriations and private contributions. The principal objects of the 
newly created conference board (an unofficial, voluntary organization) 
is to disseminate information regarding the findings of the institute 
in its medical research. The board is composed of a patron of chem- 
istry, who has long been active in promoting the service of chemistry 
to medicine; a chemist, who, although not specially trained in phar- 
macal, medical or physiological chemistry, has also been an active advo- 
cate of the promotion of the chemical aspects of medicine; three 
physicians who are foremost figures in medical research; a former 
United States Senator; and one lay philanthropist. There should be 
a place in a group that is to function as will the health conference 
board, for an eminent pharmacal chemist, a pharmacologist of recog- 
nized ability and broad-mindedness and an outstanding representative 
of the practicing profession of pharmacy. The fact that none of these 
is a member of the board is a significant indication of the failure of 
pharmaceutical manufacturing and pharmacy to participate as they 
could and should in public affairs. 

Because of intolerance, misunderstanding, and a policy of laissez- 
faire, the pharmacal group has come to play but a minor role in 
national life. Its position is almost universally a defensive one. And, 
at that, its defense seldom, if ever, is made known to the public; cer- 
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tainly it is never so widely and effectively presented as are the criti- 
cisms of its shortcomings and the condemnations of the faults of 
certain of its members, in which public officials, professional re- 
formers, partisan promoters, and aggrieved individuals so constantly 
indulge. Most, but not all, of this adverse criticism is unwarranted. 
But, the public, and particularly the leaders of public opinion, ignorant 
of the facts and conscious of no repudiations or other defense on the 
part of the drug trade, cannot be blamed for believing all that is said 
against the calling and condemning the pharmacal group as a whole for 
the widely heralded sins of omission and sins of commission, of which 
but a few members are guilty. 

Such a condition of mind among public leaders and politicians as 
is indicated by the failure to recognize the drug trade in the creation 
ot the Conference Board of the National Institute of Health, if it is 
allowed to exist, will result in the loss to the pharmacal calling of such 
little authority as remains to it in respect of its own affairs. Pharmacy 
(applying the term generally) still retains the right (in part shared 
with medicine) to determine the standards for materials that are to be 
used as medicines. Its decisions in these matters seem, however, to be 
reviewable by the Federal authorities entrusted with the duty of en- 
forcing these standards under the law. It is not difficult to see in the 
creation of the National Institute of Health a step toward the abroga- 
tion of pharmacy’s right to the self-determination of its materials 
standards. The supersedure of the committees of revision of the 
United States Pharmacopceia and the National Formulary by the 
National Institute of Health, not only is within the realm of possibil- 
ity, but is indicated to be not improbable. Organized medicine, prob- 
ably, would be an advocate of such a step. What would, what could, 
disorganized pharmacy do in the matter? 


Epttor’s Norte: By way of a commentary on the last few sentences of the 
above editorial, there is printed herewith the last sentence of another editorial 
which appeared in this JouRNAL, issue of May, 1930. 


“It seems certain that unless Pharmacy presents a saner and a more united 
front at the convention ten years hence—it may well be that the organization of 
medicine with headquarters at Chicago, aided and abetted by governmental 
bureaus, will take away from organized Pharmacy its beloved Pharmacopeeia, 
the last real stronghold of professionalism it possesses.” 
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NEW ALKALOIDS DISCOVERED 1920-1929, INCLUSIVE* 
By James Fitton Couch, Washington, D. C. 


HE PORTION of this symposium entrusted to the writer, namely 

a report on the new alkaloids announced during the past decade, 
could, perhaps, best be presented in tabular form. Such a form, 
however, does not lend itself well to delivery from a platform an] 
the subject matter of the present paper is too extensive for presenta- 
tion from lantern slides. Consequently the report has been written 
in the following form as more suitable to this occasion. 

No attempt has been made to treat the data in a critical fashion. 
The facts are presented as they were published by the various authors 
and without comment. In some cases there may be a question about 
the actual newness of the alkaloid reported; in others the data fur- 
nished may look a trifle queer. These instances are passed without 
comment. 

Every effort has been made to include all of the new alkaloids, 
but owing to the limited time available for the preparation of this 
paper it is to be feared that some may have escaped our notice. For 
any such omissions the writer can only bespeak the indulgence of the 
meeting. 

The genus Aconitum continues to yield complex bases whose 
compositions and constitutions are still uncertain. P. T. Miller (1) 
reported two alkaloids in Aconitum columbianum, a Rocky Mountain 
species. One of these is crystalline; the other has, as yet, been ob- 
tained only in an amorphous state. Wiedemann (2) isolated two 
alkaloids from A. septentrionale: Lappaconitine Cg2H4209No melt- 
ing at 223 degrees, and septentrionaline, C33H4gO No melting at 131 
degrees. A. napellus, the source of aconitine, yielded a new alkaloid 
to Schulze and Berger (3), who named the new base “neopelline,” 
Cs2H45;0gN.3H2O. Goris and Métin (4) obtained pharmacological 
evidence of two new alkaloids in A. anthora, and named these anthor- 
ine and pseudoanthorine. Schulze and Berger (5) obtained 0.48 per 
cent. of alkaloids from A. stoerckianum which they state are identical 
with the bases from A. napellus. Henry and Sharp (6) obtained a 
base from two species, A. balfourii and A. deinorrhizum, which they 


*A paper contributed to the Symposium on Alkaloids held by the Division 
of Chemistry of Medicinal Products, American Chemical Society, at Cincinnati, 
September, 1930. 
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name pseudoaconitine, C3gH;,012N, dextrorotatory, melting at 214 
degrees, and forming a hydrochloride that melts at 179-182 degrees. 
They obtained from “Chumbi” aconite, an alkaloid, melting at 203 
degrees, which is isomeric, and, possibly identical, with aconitine. 
Morio (7) reports mesaconitine, C33;H4;0,,N, dextrorotatory, and 
decomposing at 208-209 degrees from a new species, A. manschuricum, 
Nakai. He states that japaconitines A and B are identical with 
mesaconitine. Further, Majima and Morio (8) conclude that the 
alkaloids called japaconitines B, C and C, are identical and name the 
new base hypaconitine. The same writers (Q) assert that the alka- 
loids hitherto designated as aconitine A and japaconitines A and Ag 
are impure aconitine and that aconitine C is a mixture of mesaconitine 
and hypaconitine. 

Ackermann, Holtz and Reinwein (10) isolated a_ base 
C7H,;303N from a sea anemone (Actinea equina), which they called 
actinine. This proved to be identical with stachydrine hitherto 
found only in plants. 

Artabotrine is an alkaloid reported by Marafion (81) from 
Artabotrys suaveolens, the formula given is C3gH5;O,gN and the 
melting point 187 degrees. 

Anabasis aphylla, according to A. Oreykhow (11), contains 
several alkaloids, of which he isolated one, anabasine, CyjyHigNo, a 
levorotatory liquid boiling at 145-146 degrees and forming a picrate 
that fuses at 205-207 degrees. 

Angustura or angostura bark (from Cusparia febrifuga), yielded 
to Spath and Papaioanou (12) galipoline, melting at 193 degrees 
and determined as dimethoxy-pheny])-ethyl-4-hydroxy- 
quinoline. Spath and Pikl (13) report another new base in this bark 
and assign it the formula Cj;H;,ON. False angustura bark, which 
is Strychnos nux vomica according to the Dispensatory, is the source 
of a new base, Co;HogO3Ne, melting at 167 degrees, reported by 
Troger (14). 

N. Trimurti (15) found an alcohol soluble alkaloid in the leaves 
on Anona squamosa. G. Heyl (16) isolated an alkaloid from the 
giant cactus, Carnegia gigantea, in the form of a syrup of the formula 
C13H19O02N, the hydrochloride of which melts at 207 degrees. Spath 
(17) and Spath and Kuffner (18) also studied the base. Ceanothus 
americanus contains a mixture of alkaloids from which A. H. Clark 
(19) isolated a crystalline alkaloid. Winterfeld (20) added three 
new bases to the known Chelidonium alkaloids. One with a melting 
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point of 253 degrees occurred in traces only. A second was the 
dextrorotatory methoxy-chelidonine, Cyg;H2;OgN, melting at 221 
degrees. The third is levorotatory, CygH24ONe, melting at 198-199 
degrees, and is the only chelidonium alkaloid that contains two nitrogen 
atoms in the molecule. 

Kondo and Yano (21) report two new alkaloids from 
Cissampelos insularis, one, named insularine, CjgH2,O3N, melts at 
160 degrees. The second melts at 240 degrees. 

A new base has been isolated from the residue obtained from 
the hydrolysis of the Erythroxylon coca alkaloids by Trager and 
Schwartzenberg (22). This base CgH;;ON is isomeric with tropine 
and pseudotropine, melts at 53 degrees and forms a hydrochloride 
melting at 157-160 degrees. It is doubtful whether it occurs as such 
in the plant. 

Kondo and Tomita (23) report three alkaloids from Cocculus 
sarmentosus. One of these is the previously known trilobine; the 
others are new and both are given the same formula Cp;H2,O4N. 

Spath and Burger (24) have found tetrahydro-columbamine 
melting at 223-224 degrees in columbo root and have worked out its 
constitution. 

The turkey corns continue to yield new alkaloids. Go (25) re- 
ported isocordine, Co9H2304N, melting at 185 degrees in Korean 
Corydalis, while nine alkaloids have been obtained from Corydalis 
ambigua. Chou (26) reported five: A, Co2H27O4N, dextrorotatory, 
melting at 135 degrees, identical with corydaline; B, Cop9H2304N, 
melting at 148-149 degrees and optically inactive; C, melting at 201 
degrees, optically inactive and forming a hydrochloride that melts at 
248 degrees. This possibly is protopine. D, Cy 9H 7O4N, melting at 
204 degrees, is levorotatory; and E, melting at 219 degrees, forms a 
hydrochloride of melting point, 246 degrees. F. G. Chou and T. Q. 
Chou (27) added three more to this list: F, CogH2304N, melting 
at 237 degrees and levorotatory; G, dextrorotatory and melting at 
237 degrees; and H, melting at 153 degrees optically inactive; the 
hydrobromide melts at 235 degrees. T. Q. Chou (28) later identified 
alkaloid G as the corybulbine of Freund and Josephi (29) but added 
a ninth base to the list: I, a dextrorotatory base melting at 104 de- 
grees and forming a hydrochloride melting at 236 degrees. 

From Corydalis cava, Gadamer and Wachsmuth (30) obtained 
a new alkaloid, Cj9H;g04N, and this work was amplified in a pub- 
lication by Gadamer, Spath and Mosettig (31) which described two 
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alkaloids from this plant, tetra-hydrocolumbamine, melting at 223 
degrees, also isolated from columbo root (24) and the second, which 
melts at 195 degrees, is designated 2,9-dihydroxy-3,10-dimethoxy- 
tetrahydroprotoberberine. 

Kitasato (32) has obtained coptisine from Coptis japonica, a 
relative of our “gold thread.” This base is assigned the formula 
Cyg9H;;0;N and is probably bismethylenedioxyprotoberberine. 
Cryptolepsis triangularis yielded to E. Clinquart (33) a violet alka- 
loid, cryptolepsine, which forms yellow salts, while from Czecho- 
slovakia Bures and Berganer (34) report Cyclamine, melting at 253- 
254 degrees, from the plant of that name. Kondo and Narita (35) 
isolated douricine from Menispermum dauricum and assigned it the 
formula CygH2303N, levorotatory, and melting at 115 degrees. 

Among the larkspurs, Keller reported a new base of the composi- 
tion Cs3H5,OsN, melting at 218 degrees from Delphinium elatum. 
Reference should also be made here to the work of Markwood on 
delphinine from Delphinium staphisagria (37) which cleared up so 
much that was uncertain and inaccurate concerning this substance 
that it appears like a new compound. 

Diversine, CygH2904N, melting at 144-154 degrees, and kuko- 
line, CygH29O3N.3H2O, melting at 162 degrees, were obtained by 
K. Ohita from Cocculus diversifolius (38). 

Three more bases were added to the two already known in the 
Ephedra genus. Nagai and Kanao (39) reported from E. helvetica, 
1. l-methylephedrine, melting at 87-87.5 degrees, 2. d-methylisoephe- 
drine, melting at 28 degrees, and nor-d-isoephedrine, melting at 77.5- 
78 degrees. The last was further considered in a recent paper by 
Kanao (40). 

Fukuda (41) has announced four new alkaloids in Fritillaria 
verticellata; 1, CygH3302N or CygH3502N, melting at 224-225 de 
grees; 2, Cyi9H3302N, decomposing at 148-150 degrees; 3, an 
amorphous base; and 4, CygH33;02N melting at 130-131 degrees. 
Kondo and Nakazata (42) reported a new alkaloid homotrilobine, 
Co9H2103N, melting at 213-215 degrees and dextrorotatory. 

Konowalowa and Magidson (43) examined Hyoscyamus reticu- 
latus and found, beside hyoscyamine, a volatile base that proved to be 
an aliphatic compound, tetramethyldiaminobutane. Villalba (44) ob- 
tained 0.4 per cent. of jatropine, Cy4H29O,gN, from Jatropa gos- 
sipifolia var. elegans. Ohta (45) reported an alkaloid from Cocculus 
diversifolius which he named kukaline. No chemical data for the 
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base are given, the conclusions being drawn from pharmacological 
evidence. From Kurchu bark (Holarrhena amtodysenterica) Ghosh 
and Gosh (46) isolated the previously known conessine and two new 
alkaloids, kurchine, melting at 75 degrees, and kurchicine, melting 100 
degrees higher at 175 degrees. 

A few years ago organic chemists were suprised to learn that 
lobeline, which for eighty years had masqueraded as a single, albeit 
a much neglected alkaloid, had been found to consist, not of one 
base, but of four. In 1921 Wieland (47) announced the first new 
base, lobelidine, Cg9H25;O2N, melting at 106 degrees and forming 
a hydrochloride of fusing point 165 degrees. Four years later Wie- 
land, Schopf and Hermsen (48) published the details concerning two 
more Lobelia alkaloids: lobelanine, Co2H2;O02N, melting at gg de- 
grees, and forming a 188 degree melting hydrochloride; and lobel- 
anidine, Cp2He9gQ2N, melting at 150 degrees. Its hydrochloride 
melts at 135-138 degrees. Lobelanidine is tetrahydrolobelanine and 
may be obtained by reducing lobelanine with sodium amalgam and 
dilute acetic acid. It may be of interest to recall that lobeline itself, 
finally purified, was obtained in crystalline form melting at 128-129 
degrees (49). Another species of this genus, Lobelia sessilifolia, 
yielded an alkaloid to Kubota and others (50) which forms a crystal- 
line hydrochloride melting at 180-190 degrees. 

Beath (51, 52) has obtained evidence of at least two alkaloids 
in the silvery lupine, Lupinus argenteus, of the western plains. One 
of these is liquid and the other crystalline. A crystalline alkaloid, 
spathulatine (53) Cs3Hg4O;5N4 levorotatory, and melting at 227 de- 
grees, has been reported from Lupinus spathulatus, a species that 
grows in the mountains of Utah and neighboring states. 

Lycoris radiata furnished Konda and Tominura (54, 55), with 
the dextrorotatory sekisanine, C;gH1904N, melting at 207-209 de- 
grees, sekisanoline, CygsH23O05N, levorotatory, melting at 152 degrees, 
and dextrorotatory homolycorine, CygH23;04N, which fuses at 175 
degrees. 

An interesting alkaloid, matrine, was isolated by Kondo (56) 
from “Kuy Sing” (Sophora flavescens). The composition of matrine 
is Cy;H24ONge, isomeric with lupanine. It crystallizes in four dif- 
ferent forms, each with a definite and characteristic melting point. 

Nandina domestica yielded an alkaloid called nandinine to Kita- 
sato (57) who assigned it the formula CygH;9O4N. The compound 
is dextrorotatory and melts at 145-146 degrees. In the following 
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year, 1926, Takase and Ohashi (58) isolated from the plant a dex- 
irerotatory base that melts at 138.5 degrees and named it nantenine. 
Maniwa, Sakae and Kan (59) isolated the same alkaloid from this 
plant and determined its composition as Co9H2104N. They named 
it domestine. 

Kitasato (60) showed that nantenine and domestine are identical 
with domesticine methyl ether which he had previously prepared (61). 
The accepted name for the alkaloid is now nantenine. 

Kondo and others (62) reported the isolation of rhynchophylline 
from Ouronparia rhynchophylla. The base is levorotatory, melts at 
216 degrees and conforms to the formula Cog:HegO4No. 

Clinquart (63) isolated three alkaloids from Picralima plaineana, 
one of which is crystalline and melts at 242-243 degrees. The other 
two are stated to be amorphous. Henry and Sharp (64) also studied 
this plant and reported two definite alkaloids present: Aknamine 
Co2H2sQ04Noe, levorotatory and melting at 227 degrees, at which 
temperature its hydrochloride also melts; and a second base which 
melts at 177.5 degrees is levorotatory also and furnishes a 161 degree 
melting sulphate. 

Kut root (Saussurea lappa) contains, according to Chopra and 
De (65) 0.05 per cent. of an active alkaloid, saussurine, that depresses 
the vagus center in the medulla. 

The genus Senecio is of interest on account of the serious liver 
injury caused by certain species. The active principles appear to be 
alkaloidal and Miiller has isolated bases from three species of the 
genus (66). From Senecio fuchsii he obtained fuchsisenecionine, 
C,2H2,03N, whose hydrochloride melts at 225-227 degrees, and a 
substance, CgH,;;02N, whose alkaloidal nature is uncertain. From 
S. silvaticus he isolated silvasenecine as the hydrochloride, 
Cy2H.,;04N.HCI, while S. vulgaris gave a base whose aurichloride 
melted at 155-157 degrees. 

Ishiwari (67) studied Siomenium diversifolius and isolated 
siomenine, C,;gH,;g0O3;N.H2O, which melted at 161 degrees with a 
hydrochloride that melted at 224 degrees. Goto (68) revised this 
work and assigned the formula C;9H2304N to siomenine. He re- 
ports the alkaloid as levorotatory and the melting point 162 degrees. 
On reduction it yields hydrosiomenine, C,;gH2;O04N, dextrorotatory 
and melting at 201 degrees. 

Suzuki (69) reported stemonidine, Cjz7H27O;N, melting at 116 
degrees, from Stemona japonica and the common house plant, the 
Jerusalem cherry, Solanum pseudocapsicum, yields according to 
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Breyer-Brandwijk (70) not solanine, but a volatile, toxic alkaloid. 
Kondo and Sanada (71, 72) obtained seven alkaloids from Stephani 
japonica, a phenolic base melting at 232 degree; metaphanine, melting 
at 229 degrees; stephanine, at 152 degrees; an alkaloid melting at 
102-103 degrees; protostephanine dextrorotatory 
and melting at 75 degrees; an alkaloid, CjgH2gO3N, dextrorotatory 
and melting at 198 degrees; and finally the dextrorotatory episteph- 
anine, CygH2103N (or Hog), melting also at 198 degrees. Kondo 
and Yano (73, 74) obtained only one alkaloid from Stephania 
tetrandra, a dextrorotatory base that was named _ tetrandrine, 
Ci9H2303N, melting at 217 degrees. 

India contributes vasicine, Cj;3H1;2ONe, melting at 190-191 de- 
grees, isolated by Sen and Ghose (75) from Adhotoda vasica. 
Worenine was obtained from Coptis japonica by Kitasato (76), who 
gives it the formula Co9H,7O0;N, melting at 212-213 degrees. 

Yohimbe bark (Corynanthe yohimbe) has furnished a number 
of alkaloids. Dankwort and Luy (77) obtained the dextrorotatory 
substance Co9H24O3N, melting at 133-135 degrees, while Warnat 
added two, isoyohimbine, C2;H2gQ03Ne, which melts at 240-243 de- 
grees, and hydroyohimbine, C2;H2sO03No, that liquifies at 135-140 
degrees. Karrer and Solomon (79) report two more, corynantheine, 
C22H2g04Ne, the hydrochloride of which is dextrorotatory and melts 
at 205 degrees, and pseudoyohimbine, which is dextrorotatory and 
melts at 264-265 degrees. Lastly, Hahn and Brandenberg (80) ob- 
tained a base that decomposes at 276-277 degrees which they term 
yohimbene. This was isolated as the corresponding acid, yohimbenic 
acid, CigHe1Ne.COOH. 

Haemadictyen amazonicum, known as “Yaje,” yielded two alka- 
loids to Villalba (82), one of which, yajenine, melts at 206 degrees, 
and has the composition C;4HgON3. No constants are reported for 
the second base, which was named yajeine. The same name has been 
applied to one of the three alkaloids reported from Banisteria caapi. 
In 1924 Seil and Putt (83), announced that three alkaloids are 
present in this plant. Five years later Raymond-Hamet (84) named 
them telepathine, banisterine and yajeine. If the alkaloids are not 
identical there is here a possibility for confusion. 

O. F. Black and J. W. Kelley have examined several species of 
Bikukulla for alkaloids (85, 86). From dutchman’s breeches (B. 
cucullaria) they isolated protopine and three new alkaloids, one of 
which, cucullarine, melts at 168 degrees. Squirrel corn (B. cana- 
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densis) yielded a new alkaloid melting at 210 degrees. Fringed bleed- 
ing heart (B. eximia) yielded eximine melting at 165 degrees. 

While investigating the constituents of rice bran Hofmeister 
isolated an alkaloid, oridine, the gold chloride of which melted at 277 
degrees and had the composition C;H;,;O2N.HAuCl, (87). Brunner 
reported paniculatine from Aconitum paniculatum (88). The base 
melts at 263 degrees and was assigned the formula Cy9H3;07N. 
Julocrotine was obtained by Anastasi (89) from Julocroton montevi- 
densis, CygH2g03Ne, levorotatory. 

In concluding, may I take this opportunity to thank Mr. L. E. 
Warren for reading the manuscript and offering many valuable sug- 
gestions. 
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TRANSPARENT LIFE* 
By Dr. Arno Viehoever 


RANSPARENT LIFE, obviously, implies a visibility or trans- 
parency of life, that is of those processes, usually much obscured, 
which we recognize as life. 

The most trying feature of life is the 
complexity and mystery of its organization. 
Even many scientists despair of ever clearly 
envisioning the whole melee of atoms in the 
organization, causing man to act as man, 
animal as animal, plant as plant. Analysis 
of the complexity of life discloses the merg- 
ing of the vital into the physical phenomena. 
Applying fundamental physical laws to 
these phenomena we find the explanation 
for many phases of life. It is even be- 

De. Arne Viekeover lieved that life as a “a new thing” may 
emerge when a certain stage of complexity is attained. 

What this stage is remains uncertain, although Dr. Crile has just 
created “autosynthetic cells” from brain extracts. We accept for 
the present as the fundamental units of all matter or energy the 
protons and electrons with positive and negative electrical charges. 
Life then may be physiologically defined as a complex system of 
energy transformations. These transformations take place in small 
units, the cells, the structural building stones of these complex or- 
ganizations we know as plants and animals. These cells themselves 
are inconceivably complex. They contain, of course, chemical com- 
pounds of varying complexity, which take part in the interplay of 
living tissue. The actual machinery set to work in the life process 
is usually obscured to our eyes. With a knife we may separate the 
tissue parts, with a test tube examine their contents. This, though, 
is no longer study of life, but of dead tissue—and the study and our 
understanding of life “in vita” is made extremely difficult. 

The use of Roentgen rays has been justly hailed as a remarkable 
aid in the direct study of life, as it brings out certain tissues by 
shadows of varying degrees. Especially with the development of 


*One of a Series of Popular Science Lectures given at the Philadelphia Col- 
lege of Pharmacy and Science. 
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the fluoroscope, permitting instant observation of certain inner organs 
and bone structures, the interpretation of life functions has been 
facilitated. 

Even more helpful, however, has been the realization that the 
extraordinary transparency of some forms, plants as well as animals, 
low and highly organized, the surprising transparency of some tissues 
in plants and animals, might be used in the study of life. In fact 
the results already attained have exceeded our anticipations. The 
survey, however incomplete, of transparent forms and tissues found 
in the plant and animal kingdom has opened our eyes for many new 
opportunities in the fascinating observation of life’s machinery in 
motion and in action. 

Possibly most one-celled organisms are more or less transparent. 
Thus with the aid of the microscope the inner structure of germs, 
which may cause disease or bring about desir- 
able changes in their environment has been ob- 
served. But even with ‘the highest attainable 
magnification we soon realize the limitations 
which confront us in the observation and study 
of forms so apparently simple. We may assume 
that in the multitude of modifications, adopted 
in the adjustment to environment, transparency 
has been developed—at least for some of the 
higher organized forms as a protective measure. 
At any rate we find transparent forms, plants 
and animals prevalent in water. 


Fig. 1. Stage Setting for Aquatic Plant—and Animal Life. 


In Background: Fine Filaments With Spiral Pigment 
Bands of Pond Scum. (Spirogyra.) 


In Foreground: The Bladderwort (Utricularia) With 
Leaves, Stems and Bladder Traps. 


On Bottom: A Dead Leaf. (After Myers and Mueller.) 


Unless we examine a drop of scum water we would scarcely 
expect to find this apparent scheme of protection by means of trans- 
parency carried out so far. If we take a ride in a glass-bottom boat 
to a shallow place, as the famed seashore of the Catalina Islands, or 
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drive to the coral bottom of the waters near Key West, we behold a 
wonderful sight of the transparent submarine flora and fauna, never 
to be forgotten. 

To illustrate to the general public the splendor of the micro-world 
found in pond water and at the bottom of such a pond, glass models, 
100 times magnified, have been prepared by Mr. O. Mueller, working 
under the direction of Dr. Miner, for the American Museum of 
Natural History in New York. There these splendid models are on 
exhibition. Interesting pamphlets, dealing with a drama of the 
microscope and describing the life and forms of the outstanding rep- 
resentatives of pond life have been prepared. (See Figs. 1 and 2.) 


I. Transparent Plant Life 


The most conspicuous growth in a pond, a sluggish 
brook or ditch, is usually the pond scum—or brook 
silk—Spirogyra, a tangle of floating tubular strands. They owe their 
green color to the spiral bands, varying in number, of chlorophyll. 
In sunlight and in the presence of the chlorophyll the carbon dioxide 
of stagnant pools is utilized in the synthesis of food as starch, while 
oxygen is set free. This process of photosynthesis may be readily 
observed ; starch grains are readily seen within the bands of chloro- 
phyll as well as the organized protein bodies, the peripheral cell 
plasma, connected by radiating strands with the cell nucleus, the 
vacuoles, including the central cellsap vacuole and those that rhythmi- 
cally contract and expand and obviously serve digestion. Aside from 
the processes of gas production, food storage and food use, pigmenta- 
tion and plasma function, we may also readily observe the processes 
of reproduction and the formation of new cells in these simple vege- 
tative cells called algae. In addition to the vegetative division of 
elongated cells into two new ones we may also readily observe the 
sexual reproduction. Neighboring strands coming into close contact, 
sending out projections, which connect with each other, form pairs 
of cells. The contents of one cell by an ameba like movement pass 
through the connecting wall into the other cell. Through fusion of 
the cell and nuclear contents a spore, the sexual zygospore originates. 
This spore has a thick resistant cellulose wall. When released into 
water under suitable conditions (by the decay of the filament) germi- 
nation starts with the subsequent growth of a new plant. 


POND SCUM 
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Among the most remarkable plants in the micro- 
world is the bladderwort, utricularia. The plant 
owes its name to the formation of bladders or utricules, small animal 
traps, growing on a translucent stem with slender, branching, spine- 
like but very delicate and flexible leaves. These traps, though not 
much bigger than a pinhead, catch the tiny animals and micro forms, 


BLADDERWORT 


Fig. 2. A Struggle in the Scum. 


At Right: A Spherical, Floating Colony of Rotifers (Conochilus), Clinging Together 
by Their Toes. 

At Center: Bladderwort (Utricularia) With Bladder (in Nature But the Size of a 
Pinhead) Showing Captured Rotifer Inside. 

At Left: Bladderwort Stem Covered With Small Fresh Water Algae. A Green Alga, 

Crescent, Shaped, Closterium. A Filament of Pond Scum (Spirogyra) With Spiral 

Pigment Band. (After Miner and Mueller.) 


\ 
: 
“A 
i 
Py 
RY 
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swimming in the water. The trapdoor on the lower free corner of 
the bladder is very thin with a flexible edge, which gives way when 
crustacee as the so-called water fleas or other aquatic creatures as 
the rotifers or smaller forms of the group of protozoa—held by the 
spines and glandular hairs, come in contact with it. The animal 
drops through the open door, which closes again, leaving the animal 
to die and decompose inside. The inner cell lining of the bladder 
then absorbs the liquid for food. 

Other translucent or transparent water plants are found in pond 
water as water thyme (philotria), with slender pointed leaves and 
graceful translucent green stems. 


These plants, eelgrass (valisneria), and waterpest 
EETGRASSAND —(elodea), are found in standing water and are often 

collected or even cultivated for use in aquaria, for 
which they are very well suited. Both may be used to demonstrate 
the rotation of protoplasma within the cell. The rectangular cells of 
the leaves show a simple sapvacuole, surrounded by a protoplasma 
sac. <A leaf, separated from the plant and immediately observed 
under the microscope, shows numerous disklike, usually non-moving, 
chlorophyll bodies, uniformly arranged below the outer cell wall, some 
on the back wall and apparently none at the side wall through which 
cells communicate. Within about an hour, or sooner if the plant 
had been exposed to the sun or to some heat, the chlorophyll grains 
move to the side walls in little streams of protoplasma. Then the 
accumulated plasma with all chlorophyll grains starts to rotate prac- 
tically without interruption. The protoplasma movement of eelgrass 
has been observed best in the wide, elongated cells from the interior 
of the leaf, obtained in a section about half the thickness of the leaf. 
The rotation speed is hastened by slight warming of the slide, it 
circles around the cell, carries with it the green or yellow green 
colored chlorophyll grains. The direction of the plasma stream 
changes without any apparent cause or regularity. 


Protoplasma movement has also been observed in 
the rootlike strands of chara fragilis and in the 
internodal cells of Nitella, both closely related fresh-water algae show- 
ing in their outer morphology much similarity to higher developed 
plants. 
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Plasma, as well as sap movement, may be observed in widely 
distributed water plants as the waterpest (elodea), and eelgrass 
(valisneria), already referred to, and frog’s bit (hydrocharis morsus 
ranae). The hairs of the pollensacs of spiderwort (tradescantia 
virginica), the stinging hairs of the nettle (urtica), the roothairs of 
trianea are mentioned as suitable tissues to demonstrate protoplasma 
movement. Clearweed (adicea pumila, or pilea polosis), growing in 
swampy shaded places or woodlands, the half aquatic ludwigia found 
in marshy and swampy areas, jewel weed (impatiens), peperomia 
palucida from South America, pumpkin stem (cucurbita), birthwort 
(aristolochia clematitis), escaped from cultivation, celery and espe- 
cially the inner leaves of lettuce heads are among the plants which 
have been found translucent enough, if not transparent, to observe 
the distribution of the conducting system and under specially favor- 
able conditions the circulatory system in action. 


II. Transparent Animal Life 


The jungle of aquatic animal life becomes most interesting, when 
the inhabitants are viewed under the microscope. A drop of pond 
water, as intimated before, when seen through the window of the 
microscope, shows us a new world of life. Antony van Leeuwen- 
hoeck, the young clerk in an Amsterdam clothier store, was evidently 
among the first with his self-made lenses to venture into this new 
world. Thus he saw countless numbers of minute creatures, hurry- 
ing to and fro, as determined as the creatures of our macro-world, on 
their errands of life. 


Among the one-cell organisms, which behave more 
Sart fear like animals than plants, the protozoa, we have, 

among others, one prominent representative of pond 
life—the beautiful animalcule “Vorticella campanula.” It has a 
bell-shaped body with a disked crown of cilia, a distinctly visible 
cellular center, the nucleus, and contractile vacuoles. These serve 
for gas and food exchange, and may well be compared with the 
primitive digestive and respiratory system. By means of long, slender 
stems of protoplasma with an inner contracting thread of denser 
protoplasma, these animalcules are anchored to their support. Shak- 
ing the liquid, tapping on the slide, or disturbing the animals other- 
wise, causes the contraction of the thread, of the stalk to a spiral, of 
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the bell-shaped ciliated body to a ball. Gradually the ciliated bell 
expands again, the cilia start to “whirl,” the stalk and thread relax 
and lengthen again. Thus we can observe the most primitive response 
of a living cell to its environment antedating the muscular and nerve 
actions of more complex animals. 


Generally distributed throughout the country in 
pS teen ponds and streams swarming with plant and animal 
life, and attached to stems, leaves or other subjects 
are found these freshwater polyps or hydras. They are gray, green 


Fig. 3. 


Above: Fresh Water Polyp Reaching Out for Its Prey. (After Hartmann.) 


Below: Jellyfish (Medusa) With Its Elaborate Digestive Canal System. (Aften 
Guenther.) 
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o1 brown, slender animals of tubular form, one-eighth to one-half 
inch in length, which project from their stationary attachment. This 
fastening attachment is accomplished by a foot with an adhesive disk 
holding on to the object below the water’s surface. At the upper end 
of the tube is a mouth, surrounded by a varying number of thread- 
like tentacles. Their length varies with the kinds or types. The 
hydra may leave its place and crawl or swim slowly through the 
water. In aquaria it may be seen on the side glass walls or even be 
collected on glass plates placed inclined into the water reservoir, 
simulating the conditions of the natural environment of the fresh- 
water polyps. 

Special respiratory, excretory, digestive and circulatory organs, 
distinct muscular and nervous systems are considered to be absent. 
However, let us see how these simple animals function: 

The animal’s prey as insect larvae, newborn fishes, minute 
creatures of the shrimp family, is caught with the armlike tentacles, 
which reach out, sting and paralyze these little creatures with the 
sap of spiny nettle cells, located mainly in these tentacles. The bodies 
swallowed by the mouth, a small opening of the tubular hydra, passes 
into the internal cavity, the absorptive, digestive and circulatory sac. 
The digestion is furthered by the secretion of a digestive fluid from 
the secretory cells, lining together with other cells the cavity. The 
excretion is said to be carried on through the surface of the body 
wall, an inner layer, having besides the secretory cells, already referred 
to, cells with vacuoles and pigments as chlorophyll of chlorophyll- 
like bodies. These must enable the little water polyps to make their 
own food in emergency. The middle layer, through which the ex- 
cretion passes, consists of non-cellular supporting cells, harboring 
the reproductive cells. The excretions finally pass the third, the 
outermost cell layer. The wall may be distended or contracted as 
needs require it. Respiration or the exchange of gases also proceeds 
through the body wall. Histologically the tentacles are hollow pro- 
jections of the body wall. Fairly long muscle fibers and isolated nerve 
cells, interconnected by delicate projections are distributed through- 
out the animal body, but are most numerous in the tentacles. 

When the tentacles or the body wall, especially near the tentacles, 
are irritated, the stinging organs, consisting of spiral threadlike tubes, 
lying coiled within the cavity of a special outer body cell, come into 
action. The poisonous paralyzing fluid in the sac or cavity is injected 
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into the animal by this coiled, spiral tube—now projected into the 
prey with a minute spine—a veritable injection syringe. 

Well-fed hydras soon develop projections and branches of the 
body wall. These buds become perfect replica of the main hydra 
and soon begin an independent life. This same effect of sexless re- 
production may be obtained by injuring or cutting the hydra in 
pieces. The pieces left of those torn off from a well-fed and vigorous 
specimen develop into new organisms. 

The sexual organs originate from small “interstitial” cells, located 
between the outer body wall. They represent small male projections, 


producing spermatozoa, and large projections, the ovaries, each pro- 
ducing one large egg. 


A somewhat similar weapon of stinging nettles is 
used by the jellyfish, highly transparent or trans- 
lucent. It floats with its bell-shaped body and many nettling streamers 
(tentacles) near our ocean shore or in the tropical sea. It attaches 
itself to seaweeds and other objects by means of the nettle cells and 
adhesive pads, located near the outer end of the tentacles. It swims 
through the pulsating contraction of the bell body. Water taken into 
the prominent cavity is forced out again through the central opening. 


JELLYFISH 


Fig. 4. 
Jellyfish, the Glory of the Seas, With Its Dazzling Dangerous Arms. (After Pond.) 
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Muscle fibers distributed in the bell give the animal the power of this 
pulsating motion and thus the power of locomotion. Food is taken 
through the mouth opening of a short tube leading into the central 
“stomach” which is connected with tubes running to and, as a ring, 
around the margin of the bell or umbrella, the entire system func- 
tioning as the digestive apparatus. Nerve cells are distributed be- 
neath the wall and in the perforated membrane covering the cavity. 
Hydralike larvae may bud from the walls in the asexual process of 
reproduction or they may be developed sexually from the eggs, fer- 
tilized by the male spermatozoa, formed in special organs. These 
are suspended beneath the radial canals. (See Fig. 3b.) 

The nerve ring connected with the muscle ring around the bell 
margin, representing a concentration of nervous tissue for the control 
of the entire movement, has been considered by some authors as the 
central nervous system. The loose net work of nerve cells and fibers 
in contact with the nerve ring has been looked upon as the peripheral 
nervous system. Removal of the nerve ring causes paralysis of the 
animal. The excretion of apparent waste materials from the circular 
digestive canal to the exterior through minute pores may with others 
be considered as the first evidence of specialized excretory organs, 
not observed in lower animals. 


Probably the most conspicuous creatures in the 
WHEELBEARERS.. 

miniature world of aquatic life in pond water are 
the rotifers or wheelbearers. (See Fig. 2.) Their tops or heads are 
wreathed with rapidly vibrating hairlike cilia in rhythmic motion giv- 
ing the illusion of rapidly rotating wheels and suggesting the common 
name given. These “wheelers” have possibly first been described, 
though vaguely, by Rev. Harris in 1696, and then more fully discussed 
and demonstrated before an uninformed and unbelieving world by 
Leeuwenhoek. In spite of the seeming infinite variety, rotifers have 
certain characteristics in common. They are all minute and require 
moisture for active life. Some may be kept for years in a dried condi- 
tion, only to revive upon addition of a little water. A firm film or 
cuticle, hardened to a shell, often protects the body. The body is 
topped or crowned by a circle of cilia and ends at its base in a taillike 
foot. 
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The simple muscular system functions admirably. 
a In case of the least disturbance the longitudinal 

muscles pull the heads down with the delicate crown 
of cilia. This quick response to disturbance in the form of contrac- 
tion is obviously a means of protection. The foot, by means of ad- 
hesive toes, holds the rotifer attached to an object. The cilia are 
thus free to provide for food in producing such currents that food 
is brought before the mouth opening. If the rotifer is not attached 
the cilia serve locomotion as well. 
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Anatomy of a typical rotifer (Pleurotrocha petromyzon) 


Fig. 5. 
Anatomy of a Typical Rotifer (Pleurotrocha Petromyzon). (After Myers.) 


This system is also considered fairly simple. The 
Sesteneestive =» mouth is located at the lower edge of the ciliated 
disk. A short esophagus (connection to the stomach) 
is provided with a jaw grinding and crushing apparatus (mastax) for 
food. These jaws are constructed of such resistant material that 
the precatory rotifers use them as pincers or tongs with needlelike 
teeth on the inner edges. They even can throw their jaws out of the 
mouth for offensive attacks. The crawling rotifers, living on leaves 
or plant stems, have a powerful muscle, contracting and expanding 
in a cavity serving as a pump with which the rotifers suck the cell 
contents from plants. 
As the diet of the animal is about the same in all rotifers, we 
have practically the same function of the stomach into which all food 
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is emptied, after passing the masticating jaws. The large stomach 
is the most conspicuous organ in the body of the rotifers. The 
stomach wall is comparatively thick. The posterior part of the 
stomach leads into the intestine, a short, straight organ, into which 
the undigested residue passes from the stomach. The excreta are 
finally discharged through the cloaca located above the foot. The 
bladder is represented by tissue located near the cloaca. 


The nerves in this simple organization radiate from 
— the brain, a central ganglion tissue in the head, to 

the different body organs. It is connected with ont 
or more red eye spots. These nerves enable the rotifers without a 
complex nervous system to respond to external stimuli. Rotifers 
are attracted by light, require contact with a certain amount of oxygen 
and thus freely circulating water, and are very sensitive to wave 
action from which they must be sheltered. 


THE GLANDULAR SYSTEM 


There are two or more glandular tissues, the 
“cement” or “foot” glands, which discharge a viscous 
fluid through ducts opening either at the lower end of the body or 
at the tips of the toes to enable the “wheelers” to hold on. 


FOOT GLANDS 


onmenesamee Two gastric glands, located near the stomach, are 
also usually present, assisting in the digestive 


processes. 


The female and male glands are distinctly different. 
Male forms are much less numerous, in fact are 
believed absent in moss-dwelling rotifers. Even where they exist 
they are degenerate; they have, with the exception of a few cases, 
no digestive system and the very short life span of a very few hours. 
The female forms, normally developed within the body of the mother, 
emerge after a second generation has begun to mature in the ovary. 


SEXUAL GLANDS 


The eggs, usually developed without fertilization, 
ASEXUAL ton Produce within a few days a new generation of 
females. This process continues throughout the 
warm weather. 
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In fall or winter some females develop a large quan- 
sexual ction tity of small eggs; these produce males which then 

mate with the females. The fertilized eggs have a 
very tough skin, permitting overwintering through the cold months. 
Germination may then start again in spring. The resting eggs, be- 
coming submerged by mud, are distributed from pond to pond through 
birds and waterfowls, as this mud adheres to legs and feathers, or 
passes unchanged through the digestive tract. Rotifer eggs are so 
light and small that they are easily distributed, especially by the wind, 
after the pools partially dry out and the restive eggs become exposed 
to the atmosphere. 


As all other organisms in the pond teeming with life 
oun ee or and submitting to the law of eat or be eaten, we 

find retifers equally committed. They swallow their 
prey of one to multi-celled organisms as from protozoa to crustacez, 
and are in turn devoured by the crustaceze, the worms and the fish. 
The rotifers also function as scavengers of polluting and decaying 
matter, disposing of the floating as well as the settled particles, animate 
and inanimate. 


Though not closely related with each other, the flat 
worms and the round worms, the unsegmented and 
the segmented, may be, for simplicity’s sake, here briefly discussed 
together. Of special interest, for our purpose, are the aquatic earth- 
worms, in as much as they are transparent. 

Planaria, the fresh-water flatworm, is common in our pools, 
streams and lakes. Our textbooks tell us that here are well-developed 
muscular, nervous, digestive, excretory and reproductive systems— 
so constructed however as to function without the co-ordination of a 
circulatory and respiratory system, the coelom cavity and the anus. 
We might search in mud or top soil for transparent forms of nema- 
todes, the unsegmented round worms with the central digestive canai 
and a nerve ring in the head serving possibly as a brain. 

In mud of ponds, streams and on the bottom along the shore of 
fresh water or lakes we may also find the segmented round worms, 
among them representatives of the aquatic earthworms, Tubifex, 
found especially in the bottom sludge of polluted waters, and 
Chaetogaster diaphanous, about one-half inch long. It lives on decay- 
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ing organic material from swampy areas, leaves, stems, floating masses 
of algae as well as on certain crustacez as small daphnids or chydorus 
sphaericus (the commonest of all cladocera—so-called water fleas), 
found all over the world. In structure it agrees with the earthworm, 
the body is flexible, segmented by transverse groove and provided 
with bristlelike organs which assist in locomotion. A well-defined 
and somewhat extensive body cavity separating the alimentary tract 
from the body wall represents the digestive system. There are seg- 
mental excretory organs and reproductive organs similar to those of 
the terrestrial earthworm as well as buds from which the majority 
of new individuals are developed. 


The micro-world, first opened to man’s view by the 
development and use of the microscope, included also 
the “daphnia.” The Dutch physician Swammerdam is credited as 
having observed in 1669 a little animal with branching arms, moving 
in jerky, rowing motions in open water; the animal’s name became 
pulex aquaticus arborescus. Later work showed its wide distribution 
in shallow pools—appearing in enormous numbers, then disappearing 
suddenly again. 

There is apparently no other animal of so small a size, varying 
from less than one-fiftieth of an inch to over one-tenth of an inch in 
the largest known forms, that shows us so clearly under the micro- 
scope, or otherwise magnified, the wonderfully complex organization. 
The internal organs can be studied in detail, while the animal is kept 
in its normal environment. 


DAPHNIDS 


There is a distinct head; the body is covered on 
ye nal either side by a bivalve shell. The skin of this shel! 

contains a protective substance, “chitin,” so com- 
monly found in insect wings. A single spine on the dorsal side, more 
resistant than the chitinous skin, and containing, as we found, some 
silica, prolongs the junction of the valves in daphnia. The head also 
has a prominent beak, not greatly unlike a nose. 


The head bears two pairs of appendages, the an- 
Muscular > i j i 
on tennae, main organs of the swimming Jocomotion 

with powerful muscles, occupying much inner space 
of the head. The basal joint bears two branches which carry long 
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hairy bristles. The size of the antennae, the number and length of 
the bristles, the size of the muscles, determine the type of locomotion. 
The smaller forms hop by more numerous and less vigorous strokes, 
the larger forms by rapid strokes with smaller antennae, and have 
an unsteady, somewhat rotating motion. Abnormal conditions, weak- 
ness or injury, by poison or otherwise, greatly affect the locomotion. 
A daphnid with but few lenses developed in the eye was seen to 
rotate completely through lack of properly balanced sight. Inability 
of locomotion is a striking sign of physical and physiological debility 
and may be used as a measure of injury. 


Ontennae 


SQ Daphnia pulex 


Eye 
Ostic ganglion 
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Fig. 6 Daphnia, an Ideal Representative of Transparent Life. 
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The body within the two valve shells shows a main 
io" anand structure, bearing five pairs of breathing legs. These 

are essentially leaf or featherlike gills, with numerous 
hairs and bristlelike extensions, creating a current of water through 
the valves to obtain their supply of oxygen needed for respiration, 
as well as particles of floating food. These gills present a very large 
surface to the surrounding water and the blood circulating through 
the gills is thus charged with oxygen. 


The food particles collected below the inner body 
oe structure and between the bases of the feet are fed 

forward through the mouth. Minute handlike struc- 
tures, “mandibles,” almost concealed on the ventral side of the body, 
push the food between the jaws. The opposing faces of these strong 
jaws are provided with teeth; the upper part appears stationary, the 
lower part is moving and grinds the food well. The jaws are attached 
to the rear of the head. The masticated food passes through the narrow 
esophagus and reaches the stomach, lying partly in the head. From 
the stomach the food passes without any marked interruption into 
the straight intestine. Stomach and intestine have a wall of striped 
muscles. Peristalsis, the involuntary movement in all animal diges- 
tion, except that of the lowest forms, is clearly visible. The rectum 
is closed and opened by muscles, the anus is located at the end of the 
post abdomen. The intestine is quite generally dark colored on ac- 
count of its fecal contents. The post abdomen is connected to the 
body, and bent forward at the end are two terminal claws with spines 
or teeth. These spines serve to comb the legs and keep them free 
from foreign bodies, animate and inanimate. 


The most fascinating unit, with the possible excep- 
a tion of the eye, is the heart. It is an oval or elongated 

sac which is rhythmically expanded and contracted. 
The pulsation, amounting normally to about 250 beats per minute, 
are easily seen in the living animal. The heartbeats are readily in- 
fluenced and therefore may serve as an excellent physiological indicator 
for the condition of the animal. 

The heart receives with each dilation from the body cavity the 
colorless or yellowish blood by an opening on each side—and pumps 
the movement of the blood corpuscles, readily seen, passes through 
it out in front with each contraction. As there are no blood vessels, 
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a complex series of passages along definite courses—all over the 
body. This blood circulation is especially well seen in the head. 


Daphnia has one large compound eye, the result of 
— a fusion of two eyes, with numerous lenses inserted 

in more than half the circumference of the’ eyeball. 
The eye is moved by three muscles, readily visible—when magnified— 
on each side in either direction. Through the dark color of the pig- 
ment body, the remarkable size, the distinctly visible lenses, the con- 
stantly trembling motion, the eye is one of the most conspicuous parts 
of the head, if not the body. Injury to the animal is often visible 
in the eye, its movement becoming irregular, convulsive or paralyzed. 
Through sudden pressure the almost spherical eye lenses may be 
pressed out of their socket. 


The most conspicuous nerves, in fact, the only clearly 
— visible nerves are those nerve strands which lead 

from the black retina of the eye to the brain, a 
fairly large tissue located in the head. From the brain lead other 
nerve strands through the body, following, as reports go, the ventral 
side of the intestine. A branching system of protoplasma strands 
has been observed, but its nature is obviously muscular, though the 
nerve tissue is likely closely connected with it. Sense hairs are placed 
at the sides of certain appendages, located in pairs at the head. Sense 
rods, or so-called olfactory hairs, are located at their ends. These 
peculiar sense organs, possibly transformed auditory organs or ears, 
probably help the animal to maintain its equilibrium. This same 
function may, however, also be taken care of by the small black point, 
located in the head near the brain and often referred to as the eye 
point. 


THE GLANDULAR SYSTEM 


Two long, curved, colored sacs, located in the head 
tary portion and attached to the stomach, in fact, com- 

municating with it, are said to function as the liver. 
Another pair of flattened yellow or greenish tubes, located below the 
heart, opening to the exterior near the mouth, the “green glands” o1 
the “shell glands” are regarded as the kidney. Glandular cells have 
also been observed as a dark colored lining of the stomach and the 
intestine. 
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the Sexual reproduction, as in rotifers, plays such a 

minor role in the life cycle of daphnia that the male 
sex is usually dispensed with, unless conditions of environment re- 


ed quire it. 


Fig. 7. 


a. Small Rotifers (Brachionus) Riding on Daphnia, Holding on With Their Toes. 

b. A. Female Daphnia With Asexual-Summer Eggs in Brood Sac; B. Male Daphnia 
Without Brood Sac; C. Female Daphnia With Sexual-Winter Eggs in Brood Sac. 
(After Banta.) 

c. A Rotifer (Dicranophorus) Eating Its Way Into a Living Cladoceran, Using Its 
Powerful, Pincer-Like Jaws. (Fig. 7a and 7c After Myers.) 
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The cosmopolitan daphnid daphnia, if living in 
ponds, exposed to freezing, hatches in early spring 
from sexual winter eggs, produced during the preceding open season 
and fertilized by the copulation of males with females. The young 
daphnia are all of the female sex. 

Within five to ten days, depending upon the temperature of the 
environment, each female becomes an adult, at most, one-tenth inch 
or so in length. The ovaries, tubular female reproductive organs, 
lie along the sides or below the intestines and communicate by means 
of short canals (oviducts) with the brood sac. The ovaries, with 
large ova in them, in groups of four, develop one egg, the other 
three serving as nutritive cells. The brood chamber, located in the 
dorsal region, encloses the asexual summer eggs, released from the 
ovarian gland. These summer eggs grow without fertilization within 
two to three days at room temperature to normally active females 
and are released in large numbers. We have observed broods of fifty 
animals and more than fifty in a single brood of daphnia magna, re- 
leased in several successions of few days apart. (See Fig. 7b A.) 

Crowding of the cultures, resulting in extreme scarcity of food, 
accumulation of excretory products, and low temperature of the en- 
vironment, cause the formation of male young, from the very animals, 
which produce only females, when conditions are favorable. 


FEMALES 


The male daphnia is distinguished from the female 
through its somewhat smaller size, lack of the brood 
sac, larger sense organs, “antennulles,” its more upright swimming 
motion, and through its modified post abdomen with the male gland 
and sex organ, not greatly unlike in form that of the vertebrates. 
A strong hook attached to the first foot provides the male with a 
means to hold and clasp the female. The curvature of the body 
facilitates the copulation. (See Fig. 7b B.) 


MALES 


Crowding and the resultant scarcity of food, or cold 
weather, also cause certain females to produce one 
or two large winter eggs, deposited in their brood sac. These winter 
eggs ordinarily do not hatch unless fertilized, although Banta, eminent 
research worker, connected with the Carnegie Institution, Cold Spring 
Harbor, N. Y., recently observed “pseudo sexual” winter eggs which 
developed without fertilization. These winter eggs pass through a 
resting period. They have thicker shells, and are so resistant to 
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drying out and even freezing, that they may remain dormant for 
months until favorable conditions permit hatching. (See Fig. 7b C.) 


Daphnia, so abundant in the common environment 
pT el of fresh-water lakes, ponds and puddles the world 
over, is beset with a host of enemies. We have ob- 
served the fish mold “saprolegnia,” related to the well-known fly 
mold, infest and subdue daphnia cultures, especially when the medium 
became acid; we have seen rotifers infest and overcome the daphnia, 
we have seen worms as the aquatic earthworm or simple forms as 
the water polyps or even the one-celled protozoa stentor devour young 
daphnia, and know from long experience as well as from literature 
that daphnia furnishes a highly attractive food for fish. It is claimed 
that minnows cannot satisfactorily be grown without daphnia and 
therefore we see fisheries and individual fish breeders interested and 
cngaged in the use and cultivation of daphnia. (See Fig. 7a and c.) 
The transparency of a whole series of life functions permits a 
new use of this little animal, namely its utilization in physiological 
experiments and in the testing of drugs. 


One might expect to find in nature many forms of 
fishes protected from other water creatures by the 
cloak of complete or approximate invisibility. A fairly comprehensive 
survey has resulted in the detection of only a few species which excell 
in transparency. The world’s smallest fish, Pandaka—named pygmea 
on account of its small size—has been found in the Philippines. But 
the size of a large ant, namely six-sixteenths of an inch, this smallest 
backbone animal known has a slender and almost transparent body 
with prominent eyes. 


FISH 


Next in size comes probably the rainbow fish or 
ows guppy, a life-bearing top minnow introduced from 

Venezuela and named after Mr. Guppy, a friend of 
the collector. The mature, brilliantly marked males reach a length 
of about an inch, the drab-colored females one and one-half to one 
and three-quarters inches. The young at birth are about a quarter 
of an inch long and remarkably transparent. As they grow the 
tissues become progressively obscured with exception of the skeleton 
in the tail. Placing the fish under transparent light and keeping it 
directly in water in a suitable chamber, or keeping it moistened with 
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wet cotton, we can observe blood circulation, especially well in the 
tail. We can less clearly see the action of the breathing apparatus 
with the gills, constantly moving, the action of the heart, particularly 
from the under side of the fish, and least clearly the function of the 
digestive system and the reproductive organs. 


The topminnows, “Gambusia,” from the southern 
states and Central America are a little larger (about 
one-half inch). Here too the eggs are fertilized and hatched within 
the body of the female, the young are borne well developed and 
alive, from three-tenths to two-fifths inch in length. They are prac- 
tically equally transparent as the guppies—in this early stage. They 
are more hardy to low temperature than the guppies and are bred 
for the effective destruction of mosquito larvae which they devour. 


GAMBUSIAS 


Other fairly transparent fish observed in American, 
and specially European aquaria, are the angel fish 
(pterophyllum scalare) from the Amazon River, less than one inch 
long in the specimens observed; pristilla ridlei, from East Indies, 
one inch long; short fish (Ambassis nama), from India, one inch 
long; “transparent fish” (tetragonopterus milineatus), from South 
America, two inches long; light blue fish (pyrrhulina guttata), from 
South America; Australian rainbow fish (Melonotaenia nigrans), 
from Australia, two to three inches long; red inked and striped 
cyprinodon (Haplochilus chaperi and rubrostigma), from India. 
Beebe found in great depths in the Sargasso Sea an eel as transparent 
as glass and a deep-sea fish with an enormously distensible stomach 
which can obtain prey larger than itself. Fowler found among the 
coral reef islands of Batavia Bay, Java, the shrimp fish (Centriscus 
strigatus), swimming vertically, head downwards, and being glassy 
transparent. 


OTHERS 


If we direct our main attention to ponds and ditches 
we find the small, spherical, dark-colored eggs of 
frogs and toads, imbedded in a colorless, albuminous jelly. The eggs 
laid in spring or summer, dependent upon the types, are deposited 
in a round mass on grass, roots and sticks—or as a surface film. The 
development of the eggs in the various development stages may be 
observed directly. The embryo, at a certain stage, shows a differ- 
entiation in head, trunk and tail—and breeds through gills. It frees 
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itself from the jelly enclosing it, wriggles from object to object, 
attaches itself by means of a sucker. As the tail becomes longer and 
powerful this is used for a swimming organ. Inner organs, as the 
heart, the blood circulation and the skeleton, may still be seen by 
transparent light. When the hind legs appear and increase in size 
the gills degenerate and are replaced by the lungs. The tail is ab- 
sorbed, the forelegs push through, the gills disappear, the animal 
requires atmospheric air from time to time, the mouth increases 
greatly in size—the tadpole has changed into a frog. 

The tail of the tadpole is especially suitable for inspection of 
the capillaries and blood circulation by transparent light. The fol- 
lowing method has been found satisfactory by various workers in 
the immobilization of the tadpoles without the use of narcotics. Two 
lumps of plasticine are placed on a slide and modeled in such a way 
that they hold the body of the experimental animal, tadpole or larva 


Fig. 8. 


. Freshly Hatched Trout With Yolksac Adhering to Body. (After Hesse-Dofflein.) 
. Developmetit Cycle of Frog Eggs to Tadpole and Frog. (After Conklin.) 
. Frog’s Tongue Pinned Out to Show Blood Circulation. (After Krogh.) 
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without exerting pressure. The tail is placed under a cover glass 


or a very thin sheet of mica, supported by plasticine feet. The body a. 
of the animal is covered with a narrow strip of filter paper, the 
microscope is tilted at a suitable angle and water is dropped on the mi 
filter paper once or twice a minute to keep the animal thoroughly vi 
moistened. Of course, specially constructed chambers, somewhat like ag 
Ziegler’s water-jacketed compressor (E. Leitz, N. Y.), for running ar 
water may be used with advantage. in 
We may readily follow the development of fresh, r 
eos fertilized hen eggs and observe in the embryonal f 
tissue such processes as blood circulation and heart f 
action. In recent unpublished experiments Sister B. Mueller, work- : 
ing under the direction of Dr. Hammett, of the Lankenau Hospital, . 
Philadelphia, obtained the following results which are helpful in guid- i 


ing other workers as we have experienced ourselves. The eggs in- 
cubated at body temperature for a given time, were handled with 
special care during the examination. In order to reduce the shock 
they were handled as little as possible, temperature and moisture 
conditions were maintained by means of a temperature controlled 
water bath. Precautions were taken in opening the eggs for inspec- 
tion so as not to injure the blood vessels, and to return the eggs, 
covered, to the incubator immediately after examination, in order to 
prevent chilling and evaporation of the egg contents. 


About 75 per cent. of eggs had reached a fair degree 
A 5 of development. Blood islands, varying in number, 

were observed, but no sign of blood vessel formation 
or blood circulation. A heart was observed, however, in the majority 
of embryos. Only a few embryos showed a heart so far developed 
that the heart beat could be measured without removal of the embryo. 
In such a case the heart beat was seventy-three beats per minute. 
Where the embryo had to be removed from the shell to permit ob- 
servation of the heart beat the shock of removal evidently caused the 
beat to drop appreciably. 


In practically 50 per cent. of the incubated eggs the 
t+ circulatory system was established; some eggs 

showed markedly greater progress than others. The 
heart beat in the average was 112 beats per minute, the volume had 
increased as well as the vitality. 
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The heart beat was now increased to 134 per minute. 
7 OUR TION The study of the embryonal tissue, the blood circu- 

lation and especially the heart action was now made 
much easier through the progress in development and the increase in 
vitality. A number of such eggs were, after opening, covered up 
again as well as possible with the piece of shell originally removed 
and returned to the incubator. After twenty-four to thirty-six hours’ 
incubation these same eggs were found still living and showed ap- 
parently the same degree of development as eggs not opened. Dis- 
tilled water of the same temperature as the egg introduced in amounts 
from 0,2-I cc. caused no apparent immediate change. However, in 
the course of several hours distilled water, infused in amounts of 
I cc., caused a release of blood through the capillary walls into the 
surrounding tissue and a material reduction of the number of heart 
beats. 


Fig. 9. 


Chick, Seventy-two Hour Development—Jewell Model. 
Blood Circulation With Vessels, Heart, Lung Bud, 
and Other Organs as Brain and Eye. 


The average heart beat was now 158 per minute, 
but the poor visibility of the tissues, due to their 
further development, presented a serious obstacle to 
the detailed study of the chick embryo, and specially the heart in vita. 

From all observations the conclusions are drawn that there is 
considerable variation in the development of the chick embryo, that 
heart action usually precedes the formation of blood vessels, that the 
embryonal heart of eggs, after seventy-two hours of incubation has 
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Transparent Life { 


CONCLUSIONS 


There is a potential capacity in human beings for sensitivity to 
the wonder, beauty and infinite design of nature. As the great seers-— 
Jesus, Buddha and others—we all may find strength and wisdom in 
the observation of nature, animate and inanimate. There are some 
to whom the love for life, for nature, becomes a conscious passion, 
and the study of nature, of life—in health, in disease—an urgent want, 
a daily prayer. 

Lifting the veil from the ordinarily hidden stage of life, we have 
indicated how you too may see at least some of the inner machinery, 
muscles, nerves, glands, protoplasma, sap, blood at work, and wit- 
ness their action before your eyes. To those who are interested in 
this spectacle, in the message of the very life in action, in its use for 
the study of drug action and drug standardization, our enumeration 
may prove helpful. Going beyond this scope, you may, with improved 
lenses, pierce now deeper into the mystery of the protoplasmatic mass. 
Transparent cells as those of the connective tissue taken from an 
embryonic chicken heart may be propagated and kept continuously 
alive and under observation. New transparent cell-like units, “Crile’s 
autosynthetic cells,” may be created from a mixture of the brain 
lipoids, brain proteins, and brain ash of freshly killed animals, show- 
ing the three fundamental characteristics of normal cells: irritability, 
repiration and reproduction over a period now of at least three 
months. The riddle of the basis of healthy growth, the cause of 
cancerous growth and of other mysterious diseases is attacked—yes, 
successfully attacked from every conceivable point of view. 

Confronted with this world-wide, seemingly beehivelike activity 
of workers searching for a better understanding of life, all but carried 
along by the enthusiasm of those contributing, day after day, their 
bit to the amazing progress, called upon to join, at least in spirit, the 
forum of those who hope much from a study of life: life in vita—- 
life transparent—need you hold back in despair of the outlook for 
ultimate control of the normal, the prevention, the correction of the 
abnormal ? 

This is the age of the “biological miracles,” the door is already 
opened to the labyrinth of life. 
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THE TINCTURES OF CINCHONA 


7” (Second Paper) 
in A Preliminary Report 
1€ THE COMPOUND TINCTURE OF CINCHONA 
: By Aaron Lichtin, Ph. G. 
I 
€ 


INTRODUCTORY REMARKS 


- HE COMPOUND Tincture of Cinchona, known popularly as 
1 Huxham’s Tincture is, similar to the simple tincture, an old prep- 
} aration. Though it has been official in the U. S. P. since 1820, the 
official process does not yield a stable preparation. Shortly after the 
| preparation is made, a precipitate forms (see Table IV), and after 
standing several months not only is a heavy sediment present on the 
bottom of the container but the inner sides become coated with a red- 
dish-brown substance possessing a gummy character. 

For a discussion of the precipitation and the character of the pre- 
cipitate, see Preliminary Report on the Tinctures of Cinchona, A. J. P., 
Vol. 102, October, 1930. In this report a method was proposed for 
the elimination of the precipitation. The technique suggested was as 
follows: Moisten the bark with acetone and macerate for twenty-four 
to forty-eight hours. Transfer the bark to a percolator and percolate 
with acetone until 5 cc. of the percolate mixed with 10 cc. distilled 
water and one drop of gelatin test solution gives a faintly greenish, 
slightly opalescent liquid. Remove the bark from the percolator and 
dry it on a water bath at a temperature not exceeding 60° C. 

Now prepare a tincture by the U. S. P. method, using a men- 
struum of four volumes of alcohol and one of water (78 per cent. 
alcohol). Into the receiving vessel place 7.5 per cent. glycerin of the 
volume of tincture being prepared and complete percolation to the 
desired volume. 

In the preparation of the compound tincture the red cinchona 
bark is treated with acetone as described and dried at a temperature 
not exceeding 60° C. Then it is mixed with the serpentaria and bitter 
orange peel and a tincture prepared by the U. S. P. X method employ- 
ing a menstruum of 78 per cent. alcohol, but before percolation an 
amount of glycerin equivalent to 7.5 per cent. of the volume of the 
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expected percolate is placed in the receiving vessel and percolation 
allowed to proceed to the desired volume. 

To avoid repetition of the entire process, this technique will be 
referred to as the Lichtin process. 


II 
EXPERIMENTAL 
1. Series A of the Compound Tinctures 


A quantity of red cinchona bark assaying 6.15 per cent. alkaloids 
was used in preparing several compound tinctures employing the fol- 
lowing menstrua and methods : 


Menstruum 1: The U. S. P. X menstruum and method. 


Menstruum 2: The U. S. P. X menstruum and method but with 
the glycerin placed in the receiving vessel, instead of being in the 
maceration process, and the percolate made up to the desired volume. 


Menstruum 3: Four volumes of alcohol and one of water (78 
per cent. alcohol) used both in maceration and percolation. 


Menstruum 4: The U. S. P. X menstruum to which is added 3 per 
cent. absolute hydrochloric acid based on the quantity of the red cin- 
chona bark and this mixture used in maceration of the ingredients only. 
Subsequently percolation is performed with a menstruum of two vol- 
umes of alcohol and one of water. 


Menstruum 5: Four volumes of alcohol and one of water (78 
per cent. alcohol) used both in maceration and percolation but before 
percolation an amount of glycerin is placed in the receiving vessel 
equivalent to 7.5 per cent. of the volume of the expected percolate and 
then allowing percolation to proceed to the desired volume. 


Menstruum 6: The U. S. P. X menstruum without glycerin to 
which is added 3 per cent. absolute hydrochloric acid based on the 
quantity of the red cinchona bark and used in maceration of the ingre- 
dients only. Subsequently percolation is performed with two volumes 
of alcohol and one of water, placing in the receiving vessel an amount 
of glycerin equivalent to 7.5 per cent. of the expected percolate and 
then allowing percolation to proceed to the desired volume. 


Menstruum 7: Four volumes of alcohol and one of water with 
3 per cent. hydrochloric acid based on the quantity of the red cinchona 
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bark used as the maceration menstruum for the ingredients; subse- 
quently percolating with four volumes of alcohol and one of water. 


Menstruum 8: Four volumes of alcohol and one of water with 
3 per cent. absolute hydrochloric acid based on the quantity of red 
cinchona bark used for the maceration menstruum of the ingredients. 
Subsequently percolation is performed with four volumes of alcohol 
and one of water placing in the receiving vessel an amount of glycerin 
equivalent to 7.5 per cent. of the expected percolate and then allowing 
percolation to proceed to the desired volume. 


Table IV shows results obtained in series A. 


TABLE IV 

nent. | | | 

fi -—y Cinchona of Comp. Pyknometer Time First Sediment Appearance After Standing Seven Months 
| Alkaloids Tr. Prepared 
Method 

1 | 0.575 | 200 cc. | 0.9261 5 weeks Sticky sediment; material 

adhering to the sides of 
bottle. 


| 
2 | 0.562 | 200 cc. | 0.9240 | 5 weeks, 2days Slight sediment; no material 
| adhering to the sides of 
bottle. 


| | 
3 0.525 | 200 cc. | 0.8808 4 days Slight flocculent sediment ; 
| material adhering to the 
| | sides of bottle. 


4 | 0.550 | 200 cc. | 0.9160 | 18 days Heavy sediment; material 

| adhering to the sides of 
bottle. 

5 0.550 | 200 cc. | 0.9160 | 4 days ‘Moderate flocculent sedi- 


ment; no material adher- 
ing to the sides of bottle. 


| | 
6 | 0.500 | 200 cc. | 0.9440 | 7 weeks Heavy flocculent sediment ; 
| no material adhering to the 
sides of bottle. 


7 | 0.587 | 200cc. | 0.9020 | 15 days Moderate sticky sediment ; 
| material adhering to the 
sides of bottle. 


8 | 0.587 | 200 ce. | 0.9200 | 18 days Moderate sticky sediment; 
| material adhering to the 

sides of bottle. 


All compound tinctures were filtered, stored in clear flint bottles 
and kept under ordinary laboratory conditions. 


= 
= 
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Another series of compound tinctures, Series B, was prepared 
according to the Lichtin process, using the eight menstrua previously 
mentioned in series A. The difference between the compound tinc- 
tures in the two series is this: Compound tinctures in series A were 
made with red cinchona bark not previously treated with acetone while 
those of series B were made with acetone-treated red cinchona bark. 


Table V shows results obtained in series B. 


TABLE V 
| Sp. Gr. at | 
% of Quantity . 
cinchona of Comp. First. Sediment Appearance After Standing Seven Months 
Used. Pyknometer 
| Alkaloids | Tr. Prepared | Method 
1 | 0.550 | 200 cc. | 0.9280 | 5 weeks Slight sticky sediment; ma- 
terial adhering to the sides 
of bottle. 
2 0.562 | 200 cc. | 0.9240 | 10 weeks, 4 days (Considerable flocculent sedi- 
ment; material adhering to 
the sides of bottle. 

3 0.500 | 200 cc. | 0.8800 | 2 months iVery slight flocculent sedi- 
| | ment; material adhering to 
| | the sides of bottle. 

4 0.550 | 200 cc. 0.9900 18 days Heavy sediment ; material 

adhering to the sides of 
bottle. 


5 0.525 | 200 cc. 0.9148 1 month, 6 days Very slight sediment; faint 
film on the sides of bottle. 


6 0.488 200 cc. | 0.9516 3 weeks Very heavy sediment; no 
material adhering to the 
sides of bottle. 


200 cc. | 0.9060 | 40 days Moderate sediment; no ma- 
terial adherinf to the sides 
of bottle. 


S 
ol 


8 0.550/ 200 cc. | 0.9260 5 weeks Moderate sediment; no ma- 
terial adhering to the sides 
of bottle. 


All compound tinctures in series B were filtered, stored in clear 
flint bottles under ordinary laboratory conditions. 


{ 
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III 
CoNCLUSIONS AND COMMENTS 
1. The Acetone-Extracted Substance 


Five hundred grams of red cinchona bark yielded about 30 grams 
of this substance (when dried to constant weight on a water bath), 
which behaved similarly to the substance obtained from the yellow 
cinchona bark. (See A. J. P., Vol. 102, p. 589, Oct., 1930.) 


2. The Alkaloidal Assays of the Acetone-Treated Red Cinchona Bark 

and of the Untreated Bark 

The alkaloidal residue of the acetone-treated red cinchona bark is 
less colored than is the corresponding residue of the untreated bark. 
The alkaloids are more easily shaken out and there is practically no 
emulsification. The alkaloidal content of the acetone-treated bark was 
6.0 per cent. as compared with the untreated bark, which was 6.15 per 
cent. 


3. The Influence of Hydrochloric Acid in the Menstrua 

It will be noted from Table IV that hydrochloric acid generally 
(except in sample 4) aids in extraction of cinchona alkaloids but does 
not enhance stability, as samples 4, 7 and 8, which were made with 
menstrua containing hydrochloric acid showed considerable sediment 
after standing seven months. In the compound tinctures made with 
acetone-treated red cinchona bark (Table V) hydrochloric acid- 
containing menstrua showed no influence in the extraction of the 
cinchona alkaloids. 


4. The Most Stable Compound Tincture 


The most stable compound tincture was obtained with a men- 
struum of 78 per cent. alcohol with the subsequent addition of 
glycerin and made according to the Lichtin process. (See sample 5, 


Table V.) 


5. The Alkaloidal Content of the Compound Tinctures and Simple 
Tinctures 
From observations gathered from preliminary reports to date, it 
is to be noted that the assays of the tinctures and compound tinctures 
yield, in many cases, slightly higher alkaloidal findings than is obtained 
when the identical assays are made with similar preparations prepared 
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after the cinchona bark has first been treated by the Lichtin process, 
It seems to me that such findings in the first case though actually pres- 
ent are not real. I believe that when assaying tinctures and compound 
tinctures prepared from the untreated bark, the residue which is ob- 
tained, weighed and recorded as pure cinchona alkaloids is not wholly 
pure alkaloids as is the case when assays are made on samples prepared 
from treated bark. The residue obtained in the latter instance appears 
more crystalline and practically no foreign color is present, while in 
the former case the residue is not as crystalline and is highly colored 
(some shade of brown). 


1545 South Seventh Street, Philadelphia, Pa. 


rm, Am, Jour. Medical and Pharmaceutical Notes 285 


es- MEDICAL AND PHARMACEUTICAL 
NOTES 


ob- 

lly 

“ed New Hypnotics—More effective sleep-producing and anesthetic 
urs drugs have been produced through research by Dr. H. A. Shonle, of 
in the Lilly Research Laboratories at Indianapolis. 

ed The possibility of predicting the duration and the effectiveness of 


hypnotic sleep-producing drugs that have not yet been synthesized by 
the chemist is stressed in a report to the American Chemical Society. 

Through the use of a new group of anesthetics, known as the amyl 
ethyl barbituric acids, developed by Dr. Shonle and his associates, it 
is possible for physicians to reduce the nausea that often follows oper- 
ations, give the patients greater comfort and subject them to far less 
mental distress. 

These amy] ethyl barbituric acids will not replace ether and other 

_ major anesthetics, but they find use as substitutes for morphine in 
making the patient ready for the unpleasant experience of an opera- 
tion. Since the new compounds are not habit-forming like morphine 
and other opium preparations, there is no danger of causing drug 
addicts through their use. 

The new drugs are closely related to veronal or barbital, a syn- 
thetic compound that has found use in medicine as a sleep-producing 
drug. Alcohol, which Dr. Shonle calls the “simplest hypnotic,” is one 
of the constitutional parents of the new anesthetics. Part of the 
alcohol molecule is replaced with barbituric acid, then a part of the 
barbituric acid is replaced with what chemists know as an amyl group. 
This makes the anesthetic action more rapid and the patient recovers 
faster. If plain alcohol were used, fifty times the dose of barbituric 
acid would be necessary to produce the same hypnotic effect. Veronal 
is a barbituric acid with two groups of ethyl in its structure instead of 
the one ethyl and one amyl in the new compounds. 


A New Meopicat Use ror Catctum CHLoripE—The intense pain 
of lead colic, gallstone colic and ureteral colic can be relieved by slow 
injection into the vein of calcium chloride, a salt of the metal which is 
necessary for bone formation, according to Drs. Walter Bauer, Wil- 
liam T. Salter and Joseph C. Aub, of the Massachusetts General Hos- 
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pital. This gives more rapid relief than any other form of treatment 
tried by these physicians. 

Their discovery of this new use of a calcium salt and of a way 
to give relief in these distressing conditions was made in the course oi 
studies on the treatment of lead poisoning, they stated in their report 
to the American Medical Association. 

Lead and calcium, they knew, were both retained in the body in 
the bones. The chemical behavior of certain lead and calcium salts in 
the body are very similar. These facts suggested to Dr. Aub that the 
same physiologic variations which influenced the elimination and excre- 
tion of calcium would similarly influence the lead stream. 

Medicines that caused decalcification or removal of calcium from 
the body resulted in an increased excretion of lead, it was found. 
Conversely treatment that increased calcium storage also increased 
storage of lead. Consequently in treating lead poisoning, a high cal- 
cium diet is used until all symptoms of the poisoning have disappeared, 
usually within one or two days. The theory underlying this is that 
following increased calcium retention as a result of the high calcium 
diet, the lead is removed from the blood and stored in the bones. 

In order to hasten this process and give more prompt relief from 
the severe pain of lead colic, Dr. Aub and associates tried giving a 
solution of calcium chloride directly into the veins. 

The results were dramatic, they reported. The pain stopped 
almost immediately, often before the injection was completed. Such 
prompt relief made them doubt whether the beneficial action of the 
calcium salt was due to fixation of lead and calcium salt in the bones. 
Further studies indicated that the calcium salt acts as an antispasmodic. 
The mechanism of its action, however, remains unexplained at present. 
—(Science Service.) 


GoITER Epipemics—Evidence that there may be epidemics of 
hyperthyroidism, commonly known as goiter, was presented by Dr. 
William Carpenter MacCarty, of the Mayo Clinic, Rochester, Minn., 
addressing a recent meeting of the American College of Physicians. 

Dr. MacCarty’s report was based on a study of over thirty thou- 
sand goiters, made during the past twenty years by his staff at the 
Mayo Clinic. Beginning about 1921, an increase of enlarged thyroid 
glands was noted. It is this increase which suggests the possibility of 
epidemics of hyperthyroidism. 
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A classification of goiters which would enable practicing physi- 
cians to determine the form of the enlarged gland by examination of 
the neck was given by Dr. MacCarty. Two-thirds of all the goiters 
examined during the twenty-year study fell in one class. 

Thyroid extract need not be given in treating most cases of obes- 
ity or overweight, Dr. Frank A. Evans, of Pittsburgh, said at a sym- 
posium on the glands of internal secretion. Instead Dr. Evans rec- 
ommended a diet of between 400 and 600 calories on which the too-fat 
patients lose weight rapidly. They may be kept on these diets for 
months if necessary with nothing but improvement in their bodily 
condition. These patients feel better and have increased resistance to 
fatigue and they are contented with the diet. Thyroid extract should 
not be given, because, among other reasons, it may disturb this feeling 
of contentment and well-being, and thus discourage the patient with 
the dietary regime on which he was improving, Dr. Evans explained. 

An extract of pituitary gland is often a powerful remedy for 
relieving the distressing thirst of diabetes insipidus, Dr. Thomas B. 
Futcher, of Baltimore, said. This extract may be given by hypodermic 
or as a nasal spray. Diabetes insipidus is not to be confused with 
diabetes mellitus, the disease in which the body is unable to store and 
burn up sugars. In diabetes insipidus there is no excess of sugar in the 
urine, but great thirst, a voracious appetite, weakness and emaciation 
are symptoms of the disease. Injury to a newly discovered meshwork 
of nerve fibers lying partly in the pituitary gland and partly in the 
neighboring part of the brain is probably the cause of diabetes insip- 
idus, according to present theories, Dr. Futcher explained. 

The vital hormone of the cortex of the adrenal glands, which has 
saved the lives of patients suffering from hitherto fatal Addison’s 
disease, was described by Dr. Frank A. Hartman, of Buffalo, one of 
the investigators who prepared the extract containing the hormone. 

SEEDS OF RuBBER TREE YIELD VALUABLE O1t—The rubber 
planters of the Dutch East Indies, with profits depressed by the pres- 
ent low price of rubber, are seeking to recoup by extracting oil from 
seeds of the Para rubber tree. An item in the German scientific jour- 
nal Die Umschau states that rubber-seed oil has in considerable meas- 
ure the drying properties that make linseed oil valuable, and that it 
can compete to advantage with linseed oil, because it is at present 
about 20 to 25 per cent. cheaper. It is used in the manufacture of 
paint, linoleum and soap. 
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Hevea, the Para rubber tree, is a botanical cousin of the castor 
bean, whose seed has long been a source of a widely used oil. Rubber 
seed oilcake cannot be used for cattle feed because it is poisonous. 
The planters therefore burn it under their boilers. Gathering the seed 
for pressing in the Dutch East Indies is made practicable through the 
low labor costs.—( Science Service.) 


Tue Exrractives oF WuIskEY—In the U. S. P. X it is stated 
that the weight of the residue from 20 cc. of Spiritus Frumenti must 
not exceed 0.10 gm., 7. e., whiskey should not contain more than 0.50 
per cent. (w/v) total solids. According to other authorities the resi- 
due should be much less, and 0.15 per cent. is given by them as the 
maximum. The writer tabulates the w/v figures for the total solids 
from 44 samples, and in 29 of these the residue exceeds this figure. 
In 15 samples the weights of the solids ranged from 0.10 to 0.15 gm. 
per 100 cc.; in 13 samples the weights were 0.16 to 0.20; in nine sam- 
ples from 0.21 to 0.30; and in seven samples from 0.31 to 0.53. The 
highest figure was yielded by an adulterated sample containing 60.02 
per cent. proof spirit in which the whiskey had been mixed with sherry. 
—W. Partridge (Analyst, vol. lvi, No. 660, 1931, 178, through Phar. 
Jour.). 


DeEtTEcTION oF IsopRopyL ALCOHOL IN SPiRITUOUS PREP- 
ARATIONS—The following method has been tested by the author on 
124 preparations consisting of liniments, cosmetics, brandies, spirits, 
and tinctures: The sample (10 cc.) is distilled on a water-bath into a 
container immersed in ice-water until no more alcohol is evolved; 0.3 
cc. of distillate shaken with 0.7 cc. of a mixture of 80 cc. of absolute 
alcohol and 20 cc. of water, and a solution of 0.1 gm. of hydroxylamine 
hydrochloride in 3 cc. water added. The mixture is shaken, 0.4 gm. 
of charcoal added, and filtered. Five cc. of a freshly prepared 0.5 
per cent. solution of piperonal in absolute alcohol are added, followed 
by the slow addition of 20 cc. of sulphuric acid (sp. gr. 1.84). The 
mixture is shaken and placed on the water-bath for five minutes, when 
a red colour indicates the presence of isopropyl alcohol, and a green- 
brown colour its absence. If 30 cc. of 30 per cent. acetic acid are 
added, a rose to red colour, stable for thirty minutes, is a positive 
reaction (brown in the presence of small amounts of the alcohol), 
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whilst a colourless solution or weak red tinge stable for a minute and 
turning yellow-grey or colourless shows the alcohol to be absent. The 
sensitiveness is, in general, 1 to 2 per cent. Formaldehyde, if present, 
must be destroyed before distillation by heating the sample with 5 cc. 
of NaOH solution (sp. gr. 1.125) under a reflux for one hour. Less 
than 20 per cent. of acetone has no influence on the reaction.—G. Reif 
(Z. Unters, Lebensm., 1930, 191, 243, through Analyst, vol. lvi, No. 
659, 1931, 115, through Phar. Jour.). 


RADIUM IN VITAMIN Propuction—Possibility of radium play- 
ing a role in vitamin production, at least in the laboratory, appeared 
when Prof. Thomas De Vries, of Purdue University, announced at 
the recent meeting of the American Chemical Society that he and his 
former colleague, the late Prof. Richard B. Moore, had succeeded in 
activating ergosterol by radium rays. Activated ergosterol is a potent 
source of vitamin D, it has been shown by Prof. Harry Steenbock, of 
the University of Wisconsin. The Steenbock method, which has been 
patented, activates the ergosterol by ultraviolet rays. 

The radium-activated ergosterol reached a degree of potency equal 
to one thousand times that of a good grade of cod liver oil or one- 
hundredth of that obtained by the Steenbock ultraviolet ray method, 
Professor DeVries reported. 

Radium-activated ergosterol is not yet commercially feasible, al- 
though patents are now pending on the method.— (Science Service.) 


Word has been just received of the death of Rev. 
John W. Griffith of Bangor, Pa., respected father of 
the editor of this Journal. For more than half a century 
he had diligently and intelligently preached the word of 
God and his life throughout was marked with the dig- 
nity and humility that befit a worthy ambassador of the 
Eternal Democracy. 

His beloved wife, Anne, and seven children, remain 
to mourn him, and to cherish always—the memory of 
this fine, sturdy warrior of the Lord—now gone to his 
everlasting peace. 
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NEWS ITEMS AND PERSONAL NOTES 


PuHarMAcy CoLLeGes DEBATE CHAIN STORE QuEestion—The 
debating team of the Philadelphia College of Pharmacy and Science 
met a team representing the College of Pharmacy of the Univer- 
sity of Maryland on Friday evening, April 1oth. The subject of 
the debate was “Resolved, That the Chain Drug Store Is a Detriment 
to the Community.” 

In preliminary tryouts held at the Philadelphia College, student 
teams had debated against each other on both sides of the question. 
At Maryland’s request, however, the Philadelphia College on the inter- 
collegiate debate assumed the negative. Upholding the negative side of 
this question the Philadelphia College team won the unanimous deci- 
sion of the judges. Members of the team were Carl Riley, Joseph 
Stern, Louis Seiden and Marlin H. Henning, alternate. 

The Maryland team consisted of C. J. Carr, Robert Morse, and 
A. Blomberg. The Philadelphia College team and their faculty ad- 
visor, Harrison R. Boggs, were entertained at dinner by the Maryland 
team at the Hotel Emerson in Baltimcre before the debate. Dean 
A. G. Du Mez, of the Maryland College, acted as chairman of the 
debate, which was attended by many nationally known figures in 
pharmacy who live in Baltimore and Washington. 

The following evening at Richmond, in McGuire Hall of the 
Medical College of Virginia, the same question was debated by the 
Philadelphia College team with a team representing the Pharmacy 
Department of the M. C. V. The Philadelphia College upheld again 
the negative in accordance with an agreement between the colleges. 
Again Philadelphia won the unanimous decision of the judges at 
Richmond. Members of the Virginia team were Benjamin Friedman, 
Helen Scoll and Eldon Roberts, all of whom were members of the 
Mortar and Pestle Club of the Virginia institution, under the auspices 
of which the debate was held. 

This is the first time that intercollegiate debating has been carried 
on at the Philadelphia College. The success of the team, which was 
coached by J. Russell Doubman, of the Philadelphia College teaching 
staff in Business, and Adley B. Nichols, of the Pharmacy Department, 
will go far to insure continuance of the intercollegiate debating at the 
Philadelphia College. 
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The two intercollegiate meetings have set a precedent which, it 
is hoped by all of the three colleges concerned, will be followed in the 
future by similar meetings every year. Plans even are under way to 
extend debating activities to include an intercollegiate league including, 
in addition to the Philadelphia College, the College of Pharmacy of 
the University of Maryland, the Pharmacy Department of the Medical 
College of Virginia, Duquesne University College of Pharmacy, Rut- 
gers University College of Pharmacy, and the University of North 
Carolina College of Pharmacy. 


PHILADELPHIA CoLLEGE Hotps Economic CoNFERENCE—April 
30th was the occasion at the Philadelphia College of Pharmacy and 
Science of an all-day meeting of retail druggists under the auspices of 
the Philadelphia College and the Philadelphia Association of Retail 
Druggists and the Wholesale Druggists of Philadelphia. 

The purpose of the meeting was to present to retail druggists 
facts on present-day drug store operating problems which they could 
use to increase the sales and profits of their store. 

Nationally known speakers were on the program to address retail 
druggists present. The afternoon speakers discussed the business 
problems of pharmacy, while the speakers in the evening pointed out 
ways of increasing drug store profits by more effective cooperation 
with the medical and other professions. 

Leading figures scheduled on the afternoon program included 
Robert L. Swain, a prominent retail druggist of Baltimore and secre- 
tary of the Maryland Board of Pharmacy. His subject was announced 
as “What Can Be Done to Prevent the Sale of Active Therapeutic 
Substances by Those Not Qualified by Law.” 

George W. Colborn, Jr., a retail druggist of Princess Ann, Md., 
and former president of the Maryland Pharmaceutical Association, 
was also scheduled on the afternoon program. His subject was an- 
nounced as ““How to Analyze and Develop the Trading Area of a Drug 
Store,” using as examples the successful plans he had put into effect 
in the conduct of his own business. 

Paul C. Olsen, of the Directing Committee of the Druggists’ 
Research Bureau, and also a member of the teaching staff in Business 
at the Philadelphia College, was also included on the afternoon pro- 
gram to speak on “Proved Plans for Increasing Drug Store Profits,” 
pointing out the practical ways in which the facts collected by the 
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Druggists’ Research Bureau can be used by individual druggists to 
make their own businesses produce the greatest possible amount of 
profits. 

The last address scheduled for the afternoon was by Professor 
Harvey P. Frank, of the Philadelphia College staff, whose subject 
was, “What the Community Thinks of the Drug Store.” Professor 
Frank’s subject was not based upon theory but upon facts summarized 
from thousands of questionnaires received from typical consumers. 

All of the addresses of the afternoon were designed to stimulate 
numerous questions from the retail druggists present in the audience. 
As is always the case when discussion takes place following an address, 
the anwers to those questions from the floor add much to the value of 
a program of speeches. 

The first speaker scheduled on the evening program was Victor C. 
Michels, a Philadelphia College graduate of 1901, who is in charge of 
the campaign of the Chicago Retail Druggists Association to Promote 
Greater Interest in U. S. P. and N. F. Preparations. Dr. Michels’ 
subject was announced as “How the Physician and the Druggist Can 
Cooperate More Effectively.” 

A group of prominent Philadelphia physicians prepared for the 
evening program a paper on the subject, “A Medical View of the 
Family Medicine Chest.” 

.Concluding the evening program, an address was scheduled by 
Robert J. Ruth, of E. R. Squibb & Sons, on “How Often Should 
Windows Featuring Pharmaceutical Service Be Used in a Neighbor- 
hood Drug Store?” 

In addition to the opportunities for discussion following each of 
the addresses, informal discussions were possible at the dinner served 
in the intermission between the afternoon and evening sessions. All 
of the Philadelphia College building and its equipment were open for 
inspection and the Philadelphia wholesale druggists cooperating in this 
economic conference provided exhibits of interest. 
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QUALITATIVE CHEMICAL ANALYSIS, PRINCIPLES AND MeEtHops. By 

Herman T. Briscoe, Professor of Chemistry, Indiana University. 

D. Van Nostrand Company, 250 Fourth Avenue, New York, 

1931. 279 pp. Illustrated. $2.25. 

As the author states in the preface, he has intended to present a 
comprehensive treatment of qualitative analysis which can be used and 
mastered by students with at least one semester of preparatory work 
in general chemistry. 

The book is divided into four parts, of which the first (142 
pages) is entirely devoted to an excellent theoretical consideration of 
the principles of elementary physical chemistry with special emphasis 
on those subjects which deal particularly with qualitative analysis. 
Chapters on solution theory, structure of matter reactions in solutions, 
chemical equilibrium, hydrolysis, oxidation and reduction, formulas 
and equations, and finally colloids, constitute this part of the book. 
The three other parts deal respectively with the analysis of the cations 
(62 pages), of the anions (27 pages), and of mixed substances (21 
pages ). 

Preliminary experiments and questions are given prior to the 
detailed analytical procedure for each group of cations and anions. 
The questions have been so arranged and selected, that the student, in 
answering them, develops for himself a fair understanding of the 
reactions involved in each step of the analytical procedure before 
referring to the explanatory notes for each group. 

The appendix includes tables of solubilities, directions for the 
preparation of reagents, a list of apparatus and a section on reference 
books. In the opinion of the reviewer, the student who masters the 
contents of this book will be exceptionally well equipped for work in 
physical and analytical chemistry. 

ARTHUR OSOL. 
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THE Vitamins. By H.C. Sherman, Mitchill Professor of Chemistry, 
Columbia University, and S. L. Smith, Senior Chemist, Office of 
Experiment Stations, United States Department of Agriculture. 
The Chemical Catalog Company, Inc., New York, 1931. Second 

Edition, 575 pp., including bibliography and index. $6.00. 

When the American Chemical Society planned the series of 
Scientific and Technical Monographs in 1919, one of the first members 
cf series as scheduled was the one on “The Vitamins,” which appeared 
in 1922, as number six of the series, by the same authors who have 
prepared this augmented and revised edition. 

The value of and need for this series of monographs is shown by 
the frequency with which revised editions are called for. 

The subject of vitamins is one which is living, growing and 
changing constantly. It started in with an alphabetical nomenclature, 
which has become somewhat complicated in consequence of a certain 
amount of confusion due to the discovery of the fact what were orig- 
inally thought to be simple factors have since been found to be complex 
ones. Beginning with A., B. and C., about a score of years ago, the 
list now overlaps a whole octave, and instead of finding underlying 
chemical resemblances, later research indicates greater differences than 
were anticipated by earlier theorizers upon the subject. 

It would be futile to attempt to review this work in detail within 
the limits of the space allotted for the purpose. The names and repu- 
tations of the authors are a sufficient guarantee of the value of the 
work as a reference book in this fascinating field of biological science. 
No scientific library should be without it, and no biologist can afford 
to miss reading it. 

The bibliography alone is worth the price of the book, for it 
covers nearly 180 pages and includes every authority and title of note 
beginning with Lind’s “Treatise on Scurvy” in 1757 and coming all 
of the way down to the middle of 1930. 

C. 1. 


